In vivo study on the monoamine neurotransmitters and their metabolites change in the striatum of Parkinsonian rats by liquid chromatography with an acetylene black nanoparticles modified electrode.
The variation in the concentration of monoamine neurotransmitters and their metabolites in an experimental Parkinsonian animal model established by unilateral 6-hydroxydopamine administration was studied. For the purpose of detecting monoamine neurotransmitters and their metabolites more sensitively, an acetylene black nanoparticles modified electrode was fabricated and used as the working electrode for an electrochemical detector in HPLC. The results indicated that the modified electrode exhibited efficiently electrocatalytic oxidation for monoamine neurotransmitters and their metabolites with relatively high sensitivity, long life, and stability. The linear ranges spanned four orders of magnitude (r>0.998) and the detectability was on the level of 0.1 nmolL(-1). The percent relative standard deviation (%RSD) for each compound at all concentration levels was lower than 2.57% and 1.94% for intra-day and inter-day precision, respectively. The mean recovery values were between 98.75% and 105.25%, and the %RSD was found to be less than 1.02%. Coupled with in vivo microdialysis sampling, the validated method was successfully applied to measure monoamine neurotransmitters and their metabolites in both sides of the striatum of conscious and freely moving Parkinsonian rats, and the extracellular monoamine neurotransmitters and their metabolites in the lesioned-side striatum of unilateral 6-hydroxydopamine-lesioned rats were lower than that in the intact side striatum or in the striatum of control rats.